Technical Support Document

Indiana
Area Designations for the 2010 SPrimary National Ambient Air Quality Standard

Summary

Pursuant to section 107(d) of the Clean Air Act (CAA),th8. Environmental Protection

Agency (EPAorthe Agency must designate areas as either
Anonatt ai nme n t-lwoursutfur diokitedSe)Dinhrg natbonak ambient air quality
standard (NAAQS) The CAA definesa nonattainment area as one that does not meet the

NAAQS or that contributes to a violation in a nearby arka attainment area is defined as any

area other than a nonattainment area that meets the NABQSistent with past practice, EPA
intends to dsignate areas demonstrated or reasonably presumed to be attaining as

Auncl assi f i aUntlasdifiabte tiraas aremdefmed adthose that cannot be classified on
the basis of available information as meeting or not meeting the NAAQS.

Indianasubmited updated recommendations®eptember 162015, ahead of a July 2, 2016,
deadline folEPAto designate certain areas established by the U.S. District Court for the
Northern District of California This deadline is the first of three deadlines established by the
court forEPAto complete area designations for the 2010 S®AQS. Table 1 below lists

| ndi eecomr@endations and identifies the counties or portions of countrediamathat
EPAintends to designate by July 2, 20Ebong with the intended designatitmased on an
assessment and characterization of air quality through ambient air quality data, air dispersion
modeling, other evidence and supporting information, or a combination abtive

Area | ndi Ret@aninende(EPAG6s I nte|lEPAGS | ni
AreaDefinition Definition Designation
Areas
recommended as
attainment:
Gibson Co. Full county Full county Unclassifiablé
attainment
Jefferson Co. Full county Madison Township Nonatainment
LaPorte Co. Full county Full county Unclassifiable/
attainment
Posey Co. Full county Marrs Townshif Nondtainment
Spencer Co. Full county Ohio Township north |  Unclassifiable/
of UTM 4187.580 km attainment
northing, and Carter,
Clay, Grass,




Hammond, Harrison,
and Jackson Townshif

*As discussed bel ow, if the | imits in Indianabds commi ss

advance of EPAG6s promul gati on of ftheseard otdgmodidingofh at i on s ,
Jefferson and Posey Counties aslagsifiable/attainment.

Background

On June 3, 201EPArevised the primary (health based).3MA\AQS by establishing a new
onehour standard at a level of 75 parts per billion (ppb) which is attained when thgehree
average of the 99th percentileafe hour daily maximum concentrations does not exceed 75
pphb. This NAAQS was published in thEederalRegisteron June 22, 2010 (75 FR 35520) and is
codified at 40 CFR 50.17EPA determined this is the level necessary to protect public health
with an adequate margin of safety, especially for childrergltterly,and those with asthma
These groups are particularly susceptible to the health effects associated with breathing SO
The two prior primary standards of 140 ppb evaluated over 24 hours, and 30 ppb evaluated over
an entire year, codified at 40 CFR 50.4, remain applicadtmvever EPAis notcurrently
designating areas on the basis of either of these two primary stan8amilarly, the secondary
standard for S@set at 500 ppb evaluated over 3 hours has not been ressHeR A is alsonot
currentlydesignating areas on the basis of the secondary standard.

General Approach and Schedule

Section 107(d) of the Cleakir Act requires that not later than one year after promulgation of a
new or revised NAAQS, state governors must submit their recommendations for designations
and boundaries to ERASection 107(d) also requiréPAto provide notification to states no

less than 120 days prior to promulgating an initial area designation that is a modification of a
stat ebds r e dfa stateedoed ot subonit designation recommendatds will
promulgate the designations that it deems approprittestate or ibe disagrees witkPAS s
intended designations, they are given an opportunity to demonstrate why any proposed
modification is inappropriate.

On August 5, 201FPA published a final rule establishing air quality designations for 29 areas

in the United &tes for the 2010 SINAAQS, based on recorded air quality monitoring data

from 2009- 2011 showing violations of the NAAQS (78 FR 47191 that rulemakingEPA

committed to address, in separate future actions, the designations for all other areas for which the
Agency was not yet prepared to issue designations

Following the initial August 5, 2013 designations, three lawsuits were filed agktAsn
different U.S. District Courts, alleging thgency had failed to perform a nondiscretionary duty
under the CAA by not designating all portions of the country by the June 2013 dedullame

140 CFR 50.4(e) provides that the two prior primary NAAQS will no longer apply to an area one year after its
designation under the 2010 NAAQS, except that for areas designated nonattainment under the prior NAAQS as of
August 22, 2010, and areas not meetthg requirements of a SIP Call under the prior NAAQS, the prior NAAQS

will apply until that area submits and EPA approves a SIP providing for attainment of the 2010 NAAQS. No such
areas with extended applicability of the prior NAAQS exist in Indiana.
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effort intended to resolve the litigation in one of those cases, iffiterra Club and the
Natural Resources Defense Council &RA filed a proposed consent decree with the U.S.
District Court for the Northern District of Californi@dn March 2, 2015, the court entered the
consent decree and issued an enforceable fmdEPAto complete the area designations
according to theourtorderedschedule.

According to thecourtordered schedul&PA must complete the remaining designatibgs

three specific deadlineBy no later than July 2, 2016 (16 months from the éosrt o ERAe r ) |,
must designate two groups of areas: (1) areas that have newly monitored violations of the 2010
SO NAAQS and (2) areas that contain any stationary sources tthabhdeen announced as of
March 2, 2015 for retirement and that accordingP®&0 s Ai r Mar ket s Dat abase
either (i) more than 16,000 tons of 5@ (ii) more than 2,600 tons of S@ith an annual

average emission rate of at least 0.45 pounds ep&Cne million British thermal units (Ibs
SO/MMBTU). Specifically,a stationary source with a cealed unit that as of January 1, 2010

had a capacity of over 5 megawatts and otherwise meets the emissions criteria, is excluded from
the July 2, 2016 deadline if it had announced through a company public announcemant, publi
utilities commission filing, consent decree, public legal settlement, final state or federal permit
filing, or other similar means of communication, by March 2, 2015, that it will cease burning

coal at that unit

The last two deadlines for completirgmaining designations are December 31, 2017, and
December 31, 202CEPA has separately promulgated requirements for states and other air
agencies to provide additional monitoring or modeling information on a timetable consistent with
these designation ddlines We expect this information to become available in time to help

inform these subsequent designatiombese requirements were promulgadedAugust 21,

2015 (80 FR 51052)n a rule known athe SQ Data Requirements Rule (DRR)

Updated designations guidance was issued®#through a March 20, 2015 memorandum

from Stephen D. Page, Director, U.S. EPA, Office of Air Quality Planning and Standards, to Air
Division Directors, U.S. EPA Regionsd. This memorandum supersedes eadiesignation

guidance for the 2010 S®IAAQS, issued on March 24, 2011, and it identifies factorsER#

intends to evaluate in determining whether areas are in violation of the 20NAS@QS. The

guidance also contains the fact&fRA intends to evalate in determining the boundaries for alll
remaining areas in the country, .Thesafadtosst ent wi
include: 1) Air quality characterization via ambient monitoring or dispersion modeling results; 2)
Emissionsrelated dta; 3) Meteorology; 4) Geography and topography; and 5) Jurisdictional
boundaries

Based on ambient air quality data collected between 2012 andrizDdidlations of the 2010
SO NAAQS have beemecorded in ay undesignated part of the statélowever there ardive

2 For designations based on ambient air quality monitoring data that violates the 2048/8Q85, the consent

decree directs EPA to evaluate data collected between 2013 and 2015. Absent complete, quality assured and

certified data for 2015, the analysesaop p| i cabl e areas for EPA&s intended des
collected between 2012 and 2014. States with monitors that have recorded a violation of the,2048@®

during these years have the option of submitting complete, quality assudeertified data for calendar year 2015

by April 19, 2106 to EPA for evaluatiorif after our review, the ambient air quality data for the area indicates that



sourcesn the state meeting the emissions criteria of the consent decwkich EPA must

complete designations by July 2, 2016 this draft technical support documeBEA discusses

its review and technical analysisiofn d i apdated recommendations for the ardaat we

must designateEPA also discusses aiptendedno di f i cati ons from t he st
recommendatiagibased on all available data before us

The following are dfinitions of important terms used in this document:

1) 2010 SQNAAQS T The primary NAAQS for S@promulgated in 2010This NAAQS
is 75 ppb, based on the three year average of the 99th percentile of the annual distribution
of daily maximum onéour average concentrationSee 40 CFR 50.17

2) Design Value astatistic computed according to the data handling procedures of the
NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to the level of the NAAQS,
indicates whether the area is violating the NAAQS.

3) Designated nonattainment aiiean area whiclePA has determined has violated the
2010 SQ NAAQS or contributd to a violation in a nearby ared& nonattainment
designation reflects considerations of state recommendations and all of the information
discussed in this documerEPAO s d e c i s i o havailable ibfamsagod on al
including the most recent 3 years of air quality monitoring data, available modeling
analysis, and any other relevant information

4) Designated unclassifiable arean area whiclEPA cannot determine based on all
available informabn whether or not it meets the 2010 .9MAAQS.

5) Designated unclassifiable/attainment drean area whiclEPA has determinetb have
sufficient evidence to find either is attaining or is likely to be attaining the NAAQS
EPAO s deci si o nvailable iffansatod inctuding éhé rmostaecent 3 years of
air quality monitoring data, available modeling analysis, and any other relevant
information

6) Modeled violatiori a violation based on air dispersion modeling

7) Recommended attainment aiean aea a stater tribehas recommended thaPA
designate as attainment.

8) Recommended nonattainment arean area a stata tribehas recommended thBPA
designate as nonattainment.

9) Recommended unclassifiable afean area a statw tribehas recommerad thatE PA
designate as unclassifiable.

10)Recommended unclassifiable/attainment draa area a statw tribehas recommended
thatEPA designate as unclassifiable/attainment.

11)Violating monitori an ambient air monitor meeting all methods, quality assarand
siting criteria and requirements whose valid design value exceeds 7agpld,on data
analysis conducted in accordance WAppendix T of 40 CFR part 50.

Technical Analysis for theA.B. Brown Area

no violation of the NAAQS occurred between 2013 and 2015, the consent decree does netkiPligatcomplete
the designationlnstead, we will designate the area and all other previously undesignated areas in the state on a
schedule consistent with the prescribed timing ofcthat orderi.e.,by December 31, 2017, or December 31, 2020.



Introdudion

PoseyCounty, Indianaontains a stationary source that accordingR&d s Ai r Mar ket s
Database emitteith 2012 eithemore than 16,000 tons of 2@ 2012 or more than 2,600 tons of

SO and had an annual average emission rate of at least 0.45 poundspef @& million

British thermal units (Ibs SIMMBTU). As of March 2, 201%his stationary sourdead not

met the specific requiremenaS3pecficaly,thkAeBi ng fianno
Brown GeneratingStation( i A. B. dhittedw0dBigns of SQin 2012, and had an

emissions rate d.5211bs SQ/MMBTU in 2012. Pursuant to thélarch 2, 2015 ourtordered
scheduleEPA must designate the area surrounding the fadltyuly 2, 2016

A.B. Brownis located in soutlesernindianain thesoutreasterrportion ofPoseyCounty, near

the borders of Posey with Vanderburgh County in Indiana, to the east, and Henderson County in
Kentucky, to the southAs seen in Figure 1 below, the facility is located approximaéin

southwest of Evansville and 13 km eaEMount Vernon. A.B. Brown is owned by Vectren,
formerly Southern Indiana Gas and Electric Company.

In its submissionindianarecommended that the area surrounditi. Brown, specifically the

entirety ofPoseyCounty, be designated as attainment based on an assessment and

characterization of air quality from the facility and other nearby sources which may have a

potential impact in the area of analysis where maximum concentrations afé&€éxpected

This assessmeand characterization was performed using air dispersion modeling software, i.e.,
AERMOD. Il ndi anadés submittal states that model
indicated a violation of the S@tandargdbut modeling with the limits identified in treibmittal

indicated that the area would attain the standard once A.B. Brown complied with those limits

Subsequently, odanuary 272016 Indiana submitted a draft request for a revision to its state
implementation plan (SIP) to establish new emis§iaits for A.B. Brown. I ndi anabds su
includes a signed commi ssi désuedrod January 1d,2016,e st a b |
along with evidence that Indiana has initiated the public comment process necessary for these

limits to be approvedsa r evi si ons to Indianaés SI P. I ndi a
modeling to demonstrate that these limits would provide for attainment of thi/AARS in

the area oA.B. Brown. EPA has reviewed this modeling and agrees that these limits would

provide for attainment. EPAas signe@ rulemaking notice proposing to approve these limits.

EPA anticipates that Indiana will submit a final request to incorporate these limits into the SIP in

the near future, once the state has completed its public entprocess, and EPA anticipates

completing its rulemaking on this request within the next few months.

The limits necessary to provide for attainment in the A.B. Brown area are not presently federally
enforceable. Therefore, EPA cannot considerthgppeoc t i ve 1 mpact of these
modeling suggests that current air quality violates the staral@ldp EPA must express an

intention to designate the area around A.B. Brown as nonattainment. HoWw&RA has

approved these limits into tI®&P before it takes final action on the designation for the A.B.

Brown area, EPA anticipates designating the area unclassifithiement



Figure 1 below shows EPAOGs intended designati
Marrs Township, as nonattainment. As discussed below, if the pertinent limits for A.B. Brown
become federally enforceable in timely fashion, EPA anticipates @gsigralarger portion of

Posey Countys unclassifiable/attainment.

Figure LEPAO s i nt ende dPadeountindidna on f or

Posey County, Indiana Area
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To assist states and other interested parties in their efforts to characterize air quality through air
dispersion mdeling for sources that emit S@EPA released itsnost recent version ofdraft
document NAARQRS&SdDeBBE®nati ons Model ing Technica
(Modeling TAD) in December 2013The discussion and analysis that follows below will

reference the Modeling TAD and the factors for evaluation containreBA@ s Mar ch 20, 21
guidance, as appropriate.

Detailed Assessment

Air Quality Data



No quality assured ambient monitors are opet@h PoseyCountyor elsewherenear A.B.
Brown.

Model Selection and Modeling Components

EPAOs Modeling TAD notes that f.dNAAQ&Ithea desi gna
AERMOD modeling systershould be usedinless use of an alternative model can be justified.
In some instances the recommended model may be a model other than AERMOD, such as the
BLP model for buoyant line source$he AERMOD modeling system contains the following
components:

- AERMOD: thedispersion model

- AERMAP: the terrain processor for AERMOD

- AERMET: the meteorological data processor for AERMOD

- BPIPPRIME: the building input processor

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomated surface

observation systenASOS wind data
- AERSURFACE: the surface characteristics processor for AERMET
- AERSCREEN: a screening version of AERMOD

The state useAERMOD version15181, the most recentersion. A discussion of the individual
components will be referenced in thgplicablediscussion that followsas appropriate.

Modeling ParameterRural or Urban Dispersion

The state determined thabdeling for this area woulahost appropriatg use thenodel inrural
mode. While Indiana did not provide Auer analyses for this or any other area, this area is
sufficiently distant from any urban aréapproximately 10 km from the nearest edge of
Evansville)and clearly warrants being modeled with rural dispersi@anagtteristics.

Modeling Parameter: Area of Analysis (Receptor Grid)

EPADbelieves that a reasonable first step towards characterization of air quality in the area
surroundingA.B. Brownis to determine the extent of the area of analysis, i.e., recepor gr
Considerations presented in the Modeling TAD include but are not limited to: the location of the
SO emission sources or facilities considered for modeling; the extent of significant
concentration gradients of nearby sources; and sufficient receptor coverage and density to
adequately capture and resolve the model predicted maximymmo8€entrations For Posey
County, the state has includédetwo other emitters of Sgxhat arewithin 30 kilometers (km)f
A.B. Brownin any directionand modeled approximately 10 km north, south, east, and west of
the facility. The state determined that this was thprapriate distance in order to adequately
characterize air quality from the facility and other nearby sources which may have a potential
impact in the area of analysis where maximum concentrationscadr8@xpectedin addition

to theA.B. Brown, thearea of analysis includes SABIC Innovative Plastics and Countrymark
Refining and Logistics, which are described further below

The grid receptor spacing for the area of analysis chosen by the state is as follows:
- Receptors along the fenceline everyndéters



- Receptors every 100 meters out to a distance of 3 kmA.8nBrown
- Receptors every 250 meters from 3 km to 5 km
- Receptors every 500 meters from 5 km to 10 km

The receptor network contain@®08receptors, and the network coveeststern Posegounty
andnearby portions ofiorthernHendersorCounty, Kentuckyand western Vanderburgh

County, Indianaalthough Indiana made no designation recommendations with respect to any
portion ofthese other counties

Indiana did not seek to identify areas whé might be infeasible to place a monitor, and instead
conservativelylaced receptors according to the above array without respect to feasibility of
monitoring. The | mpacts of the ar ea bedsgusseddateawitny and
this dowment.

Figure2, prepared based on information provided with e st at e 0 s shossthe mme nda't
statebdbs chosen receptor grid for the area of

Figure2: Receptor Grid for thé\.B. BrownArea of Analysis

Receptor Grid - A.B. Brown i / ; Legend
) - &5 Receptor Grid
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Modeling Parameter: Sourdeéharacterization



The gate characterized A.B. Brown accordance withhie best practices outlined in the

Modeling TAD. Specifically,the submitted modeling, reflecting allowable emissions for A.B.

Brown, used stack heights determined in accordanceBMMA 6 s good engineering
(GEP) policy The state alsadequatelgharacterized . B. B buidingnlaysut and

location, as well as the stack parameters, e.g., exit temperature, exit velocity, location, and

diameter Where appropriate, the AERMIDcomponent BPIPPRIMRas used tassist in
addressingpuilding downwash.

For sources in the study area other than A.B. Brown, Indiana did not determine building
dimensions or otherwise consider building downwash. However, these other sources are at a
sufficient distance from A.B. Brown that downwash is unlikely to have a significant impact on
concentrations at locations near A.B. Brown with the potential to violate thet&alard.

Modeling Parameter: Emissions

EPAOGs Model i ng T A Dpurposes & siodelimgdotchafactarize aithgeality for use

in designations, the recommended approach is to use the most recent 3 years of actual emissions
data and concurrent meteorological dakhe Modeling TAD highly encourages the use of the

most detded throughput, operatirgcheduleand emissions information availablgariable

emi ssions, temperature, and fl ow data can be
emissions keyword HOUREMIS or variable emission factor keyword EMISFAEFRA

believes thacontinuous emissions monitoring systems (CEMS) data preaideblehistorical
emissions information, when it is available, and that these data are available for many electric
generating unitsHowever, the TADalsoprovides the optionto useallowable emissions

reflecting the applicable, federally enforceable emission (ireferred to as PTE @he

allowable emissions rate

In certain instanced, may beadvantageous or simpler to use PTE ratetesignations
modeling analysesSpecifically, a facility may have recently adopted a new federally
enforceable emissions limit, been subject to a federally enforceable consent decree, or
implemented other federally enforceable mechanisms and control technologies to limit SO
emissions to a levéhat indicates compliance with the NAAQ$hese new limits or conditions
may be used in the application of AERMOD these cases, the Modeling TAD notes that the
existing SQ emissions inventories used for permitting or SIP planning demonstratiaunld sho
contain the necessary emissions information for designatedated modeling In the event that
these shorterm emissions are not readily available, they may be calculated using the
methodology in Table-8 of Appendi x W t o udtldlineOrFAR Qiabty t 51 t
Model s. 0

As previously noted, the state includ&dB. Brown and twatheremitters of S@Qwithin 30 km

of A.B. Brown and modeled approximately 10 km north, south, east, and west of the.facility
This distancend theséacilities wereselected because the sthgdieves that this area of
analysis adequatehgpresents the area whenaximum concentrations of S@re expected and
adequately includes tisurces whicmight contribute to those concentratioméo other
sourceswithin or beyond 10 km were determined by the state to have the potential to cause
significant concentration gradient impacts withie tarea of analysisThe facilities in the area



of analysisandtheir associated annual act&D, emissons between 2012 and 2014 are

summarized belowi D i

stanceo

n

t his

t abl

A.B.iBoownt h e

d

Table2: SO Emissions Between 20122014 from Facilities in thé&.B. Brown Area of

Analysis

Facility Name

Distance
(km)

Actual SO, Emissions
(tons per year)

Allowable
Emissions (tpy)

2012

2013

2014

A.B. Brown

7,091

6,816

8,080

9,427/ 7,646

SABIC Innovative Plastics

19.28

5,407

Countrymark Refining and Logistic

17.40

476

Total Emissions Fromll Facilities
in the Stateods

/

12,974~

14,712

13,963 *

*See text The values are annual equivalents-tiolr average limits.
** Assumes that 2012 ara14 emissions for SABIC Innovative Plastics and Countrymark
Refining and Logistics equal 2013 emissions.

For A.B. Brown, themodeling submitted initially by thstate usedllowable emissionef 0.164
Ibs/MMBTU (1,809 tongyear) for Unit 1 and 0.6Bbs/MMBTU (7,673 tons/year) for Unit 2.

However,

pursuant

t o

further

di s

cussions

order required slightly different emission limits. Both sets of modeling relied on an emission
limit of 0.69 Ibs/MMBTU for Unt 2, a limit that has been established through and permit issued

for prevention

of

significant

de

teriorati

order establishedrits on Unit 1 emissions for threeenarios For the first scenario, ivhich
only Unit 1 is opeating, the order establishédhits of 2152.2 Ibs/hour and 0.8%Bs/MMBTU,
which allows annual emissions from this uni9gf27tons/year. For the second scenario, in
which both units are opating, the order establish&ohits on total emissions from the two units
of 2152.2 Ibs/hour and 0.426 Ibs/MMBTUWror a third scenario, in which only Unit 2 is
operating, the facility is already subject to a limit in a PSD permit limiting emissions to 0.69
Ibs/IMMBTU (1745.7 Ibs/hoyrcorreponding to an annual maximum of 7,646 tons/year
Indiana has provided modelirng all of thesescenarios under worst case operations to
demonstrate that this set of limits assures attainment fiaaslble operating modesSince Unit
2 has more impact at the critical receptors than Unditdiana imposed different limits for
different operating scenarit&causehis approaclkallows more flexibility in the degree of
control and operation of the two units while still prowiglifor attainment.

For SABIC Innovative PlasticandCountrymark Refining and Logistics, Indiana modeled 2013
average actual emissions for all hours.

As Indiana stated in its submittél,n d i

ana

conducted

Alinitial]

hourly CEM [emission] data from 2032014, [which] showed that modeleehtbur SQ
concentrations . . . would be above thealir SQ N A A Q SAs aoted above ubsequent
modelingshowed that the prospective limits emissionsat A.B. Brownwill provide for

attainment of the standard.
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At present, the emission limit for A.B. Brown that is necessary to attain the standard is not
federally enforceable and thus is not creditable for designations purposes. Instead, at present,
EPA must express an intention to designate according to thetsrgfeemissions from the most
recent 3 years, which is to say that EPA must express an intention to designate the A.B. Brown
area as nonattainment. On the other hand,
establishing the above emission limitg)ich A.B. Brown must meet by April 12016,andhas
submitted a draft State Implementation Plan (SIP) request td&R#pproval othose limits

into the Indiana SIP. EPA anticipates Indiana completing its public comment process and
submitting a final SIPavision request for approval of these limits, & has signed a notice

of proposed rulemaking arahticipates taking finadctionto approvdahese limits well before it
promulgates a designation for this area. If EPA has approved these limits agaquadebnce

of promulgating a designation for this area, these limits would then be federally enforceable, and
under these circumstances EPA anticipates final action designating the A.B. Brown area as
meeting the S@standard.

Modeling Parameter: Meteoroyyand Surface Characteristics

The most recerthreeyears of meteorological data (concurrent with the most reéloergyears

of emissions data) should be used in designations effastsioted in the Modeling TAD, the
selection of data should be basedspatial and climatological (temporal) representativeness

The representativeness of the data are based on: 1) the proximity of the meteorological
monitoring site to the area under consideration, 2) the complexity of terrain, 3) the exposure of
the meterological site, and 4) the period of time during which data are colle&edrces of
meteorological data include National Weather Service (NWS) stationspsitdic or onsite

data, and other sources such as universities, Federal Aviation Admiors{iadA), and

military stations.

For theA.B. Brown area,Indiana selectedurface meteorology frotme NWS station in
Evansville, Indiangand coincident upper air observations fritra NWSupper airstation in
Lincoln, lllinois, as best representativerokteorological conditions within the area of analysis.

The state used AERSURFAQEIng datdrom the NWS station iEvansville, Indianglocated
at38.0441° north, 87.5205° west, 23 km northeast of A.B. Bjyawastimatethe surface
characteristicef the aea of analysisThese surface characteristics aredhredo (the fraction

of solar energy reflected from the earth back into space), the Bowerregtiesentinghe ratio

of sensible heat flux to latent heat flux at the ground Jeael the stace roughness

(representing the influence of ground features such as buildings and vegetation on surface wind
flow). The state estimated values i wind direction sectors, exanmg surface roughness out

to 1 km and albedand Bowen ratidor a10 kmsquare area centered on /S station.
Additionally, Indiana applied a dry or wet Bowen ratio during months when soil moisture
conditions were abnormally dry or wet, and applied a surface roughness value for snow cover if
more than half of the month had days with at least orfeahsnow on the ground.

Figure3 shows thregreas of surface wind rossfor Evansville, Indiandor each of the three
modeled yearsin this figure,the frequency and magnitude of wind speed and direction are
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defined in terms ofrom where the wind islbwing. This figure shows that southwesterly winds
are clearly most common, especially for low wind conditions, with less frequent winds from the
northwest.

Figure3: Evansville, Indianagnnual Wind Rosefor Years 2012 2014

Evansville Wind Roses 2012-2014

2012 2013 2014
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Meteorological data frorthe above surface and upper air stations were used in generating
AERMOD-ready files with the AERMET processofhe output meteorological data created by

the AERMET processor is suitable for being applied with AERMOD input files for AERMOD
modeling runs The state followed the methodology and settings presenfedRie g i o n a |

Met eorol ogi cal Dat a Pr ocess.iinthe pPcessingoftbelrawkE P A
meteoological data into an AERMODeady format, and used AERSURFACE to best represent
surface characteristics.

Hourly surfacemeteorologicatlata records are read by AERMET, and include all the necessary
elements for data processingowever,since wind can be variable in natunend data taken at
hourly intervals may not always portray wiadnditions for the entire houHourly wind data

may also be overly prone to indicate calm conditioviich are not modeled by AERMODN

order to better represent actual wind conditions at the meteorological tower, wind Hata of
minute duration wasrpvided from the same instrument tower, but in a different formatted file to
be processed by a separate preprocessor, AERMINMTdon 1437. These datawere
subsequently integrated into the AERMET processing to produce final hourly wind records of
AERMOD-ready meteorological data tHadtter estimatactualhourly averageonditions and

that are less prone twerreport calm wind conditionsThis allows AERMOD to apply more

hours of meteorology to modeled inputs, and therefore praaonmeecomplete st of
concentratiorestimates As a guard against excessively high concentrations that could be
producedby AERMODn very light wind conditions, the state set a minimum threshold of 0.5
meters per second in processing meteorological data for &&ERMOD. In setting this

threshold, no wind speeds lower than this value would be used for determining concentrations
This threshold was specifically applied to theninute wind data
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Modeling Parameter: Geography and Terrain

The terrain in the areaf amalysisis best described asgently rollingriver valley. To account
for these terrain changes, the AERMAP terrain program within AERMOD was used to specify
terrain elevations for all the receptors

Modeling Parameter: Background Concentrati@isSQ

The Modeling TADoffers two mechanisms for characterizing background concentrations of SO

that are ultimately added to the modeled design valuesi®) i r st ti er 0 approach
monitored design values, or )emporally varying approach, $&d on the 99percentile

monitored concentrations by hour of day and season or mbotitheA.B. Brown area, the

state chos& compute variable background concentrations, determining a separate value for

each season for each of the 24 hours in a @ag. state made these determinations using data

from the Buena Vista site in Evanlée (site number 1863-0005), excluding data from the

general direction of A.BBrown (southwest). Tabl&lists the array of background

concentrations that the stateedsn this analysis

Table 3 Temporally varying background concentrations for the A.B. Brown(argaob)

Hr1 Hr2 Hr3 Hr 4 Hr S Hr 6 Hr 7 Hr 8
Winter 6.00 4722 3.88 427 6.02 495 5.25 7.43

Spring 4,99 3.83 4,30 4.34 3.30 4.47 1.75 Q.52
Summer | 2.71 222 1.00 1.00 2.87 3.45 3.34 399
Fall 3.46 3.30 2.85 3.52 4,00 435 4.80 5.28

Hr9 | Hr10 | Hr11 | Hr12 | Hr13 | Hr14 | Hr15 | Hr 16
Winter | 8.89 11.94 | 13.62 | 1029 | 1474 | 19.17 | 1948 | 19.76
Spring | 9.82 9.05 1337 | 13.25 | 1549 | 12,02 | 934 10.70

Summer | 10.12 | 12.58 9.14 7.5 7.47 4.65 4.08 6.05

Fall 7.73 1166 | 1588 | 11.70 | 11.26 | 10.28 | 10.03 9.08

Hr17 | Hr18 | Hr19 | Hr20 | Hr21 | Hr22 | Hr23 | Hr24
Winter | 16.64 | 16.70 9.18 6.89 8.01 6.59 6.74 6.22
Spring | 13.01 12.93. | 1132 8.26 5.59 3.81 5.90 6.10

Summer | 7.88 8.56 7.12 o E | 2l 222 2.86 3.40

Fall 10.11 9.85 8.87 8.51 5.70 2.59 3.06 33

Summary of Modeling Results
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The AERMOD parameters fonodelingthe A.B. Brown areaare summarized below inable 4.

Table 4 AERMOD Modeling Parameters for the A.B. Brownea

Analysis of A.B. Brown Area

AERMOD Version 15181

Dispersion Characteristics Rural
Modeled Sources 3
Modeled Stacks 4

Modeled Structures

2 (2 units at A.B. Brown)

Modeled Fencelines

1 (A.B. Brown)

Total receptors

7,908

Emissions Type

A.B. Brown: Allowable
SABIC andCountrysideActual

Emissions Years

A.B. Brown: Limits to be met by 4/196
SABIC andCountryside: 2013 average
emissions

Meteorology Years

20122014

Surface Meteorology Station

Evansville, Indiana

Upper Air Meteorology Station

Lincoln, Illinois

Methodology for Calculating
Background S@Concentration

Temporal Varying

Calculated Background SO
Concentration

See Table 3

The results presented below in TableBow themagnitude and geographic location of the
highest predicted modeled concentrati@sed orthis combination of allowable arattual

emissions

Table 5 Maximum Predicted 99Percentile IHour SQ
Concentration in the A.B. BrowAreaBased on PTHEor A.B. Brown

Receptor Location

SO, Concentrationg g £) m

Modeled (including
Averaging Period| UTM Northing | UTM Easting background) NAAQS
99th Percentile
1-Hour Average 4197,400 436,900 195.52 1964*

*Equivalent to the 2010 SONAAQS set at 75 ppb

The stateds model i

ng

" parcentike dhoue as/eragédcartcentratioa

within the chosen modeling domainli95.52¢ g 2, o1 74.7 pph. This modeled concentration

includedthe background concentration of $@nd is based aallowable emissions for A.B.

14

predi



Brown andactual emissiontor SABIC Innovative Plastics andountryside Refining and
Logistics Figure4 below wasprepared from modeling fileacludedwitht he st at ed s
recommendation, and indicates that the predicted \aaerredabout2.8 km north of A.B.

Brown (located at 4194,630 m N, 437,153 mHE)h e st at aréas alsoshownpntthe r
figure.

Figure 4 Maximum Predicted 99Percentile iHour SQ Concentrations in the
A.B. BrownAreaBased on Prospective Allowable Emissions

Concentration Plot - A. B. Brown

Google earth

Jurisdictional Boundaries:

Once theair quality in thearea of analysis associated witlBB. Brownwasdetermined, existing
jurisdictional boundariesereconsidered for the ppose of informing our intendetesignated
area, specificallyn order to appllearly defined legal boundaries.

The statebs recommendation, that the entirety
applies clear, welknown, stable, and wedistablished boundaries. Howeuediana only

modeled concentrations withapproximatelyl0 km of A.B. Brown, and did not model

concentrations elsewhere in Posey County. Significapts8@rces, most notably SABIC

15



Innovative Plastics, are located elsewhere in Posey County. EPA ufigigst information to

judge the attainment status of these other locations in Posey County. EPA is obliged under court
order to designate areas near power plants meeting the applicable criteria by July 2, 2016, but
EPA has no obligation to designate #ntirety of the counties in which these sources are

located. That is, EPA is not obliged to promulgate designations for portions of Posey County
where further analysis of potential violations is warranted.

As a result, EPA intends to designatdy a portion of Posey County. Indiana counties are

divided into townships. Townships have clear, well established boundaries that are reasonably
well known, and townships are an appropriate size for differentiating areas meeting and not
meetingthe SQ standard, commensurate with the scale of spatial gradients that are common
with S&. Therefore, EPA intends to promulgate a designation of-@@uity portion of Posey
County that is defined by means of a list of townships.

Other Relevant Information

Sierra Club provided additional modeling for this area, indicating that this area is violating the

SO NAAQS. This modeling is based on actual emissions. While Indiana did not report
concentrations estimated t o r edelingiscorsistentn act ua
with the statebs modeling at | east to the ext
emissions are estimated to cause violations of theN@@QS.

Nevertheless, Indiana hesviewedSierraCllo 6 s mo d e | i n qunenous deficicecies | f | e d
in this analysis. Most significantly, Sierra Club computed a single background concentration,

based on an analysis that did not exclude and therefore is prone to double count the impacts from
modeledsources. Where Sierra Club usedonstant background concentration of 18.0 ppb,

Indiana used a temporally varying background concentration, ranging from 1 to 19.8 ppb and
averaging 7.6 ppb. Sierra Club did not use the variable stack parameter information that Indiana
used. Sierra Cluused AERMOD version 14134, whereas Indiana used a more recent version,

namely version 15181. Indiana also identified several other differenees ween Si err a C!
and I ndianads modeling approach. | nth al | case
EPAG6s recommendations and prone to provide a
area.

Despite these differences, both Sierra Clubds
current air quality, in absence of consideration of thession limits for A.B. Brown that Indiana

has issued but that are not presently federally enforceable, reflects violations of tha/SQ5.

Thus, both sets of modeling support EPAG6s int
However, Sierra Clubas not provided modeling addressing what air quality will result from the
emission limits Indiana has issued. Therefdréne limits that Indiana has issued become

federally enforceable in timely fashion, ERApects tgpromulgatea designation of

und assi fiable/attainment based on I ndianads mo
on current emissions provided Bjerra Club.

Conclusion
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After careful evaluation of the stateds recom
available relevant informatiolPA intends to designate the area aroAn8. Brown as

nonattainmentor the 2010 SONAAQS. Si erra Cl ub O s rrembadteal i ng, uUusi n
emissions, indicates that the area is currently violating theN&@.QS. This conclusion is also

supported by I ndianads modeling, which indica
standard can be expected to result from a levehwo$sions that is significantly lower than recent
emi ssion | evel s. At t he shemedelingfromeindiasai er r a Cl

(reviewed in recognition of the degree of difference between the modeled emission level and
recent actual emissiontes) suggests that only a limited area should be considered to be
violating the standard. Specifically, these results suggest that the violating area (and the
contributing source) is all within Marrs Township in Posey County, which is an area that is
appoximately a 16&km square that largely corresponds to the area that Indiana modeled. Thus,
under present circumstances, EPA intends to designate Marrs Township in Posey County as
nonattainment EPA is not obliged to designate other portions of the coanty EPA presently
intendsto designate no other portion of Posey County during this round of designations.

On the other hand, several steps have been taken toward making emission limits for A.B. Brown
federally enforceable and creditable for designatmmposes. Indiana has issued a

commi ssioner6s order that i mposes emission |
comment on this order, Il ndi ana has submitted
of this order as a prospective S#¥ision,and Indiana has provided EPA with modeling
demonstrating that the$ienits at A.B.Brown sufficeto provide for attainmentlf these limits
become federally enforceable adequately in ad
designation for thiarea, and EPA designates the A.B. Brown area as unclassifiable/attainment,

it would be appropriate to define an unclassifiable/attainment area that includes other portions of
Posey County that also appear likely to be attaining the standard. AlthougtioEeB Aot have

adequate information to judge air quality near SABIC Innovative Plastics and Countrymark

Refining and Logistics, both located in Black Township, other townships north of Black and

Marrs Townships are a considerable distance from any sigmioarce, so these portions of

Posey County may reasonably be judged to be attaining the standard. (Since Point Township is
south of Black Township and is not contiguous with any other township in Posey County, EPA
intends to designate Point Township ermclequate information about air quality in and near

Bl ack Township becomes available.) Therefore
Brown area as unclassifiable/attainment, EPA anticipates applying that designation to an area

that includes latownships in Posey County other than Black and Point Townships, i.e., to an

area that includes Bethel, Center, Harmony, Lynn, Marrs, Robb, Robinson, and Smith

Townships.

At this time, our intended designations for the state only apply to thisiadethe other areas
addressd in this technical support documeonsistent with the conditions in the March 2,
2015courtordered schedul&PAwill evaluate and designate all remaining undesignated areas
in Indianaby either December 31, 2017, or Ded®n31, 2020
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Technical Analysis for the Clifty Creek Area

Introduction

Jefferson County, Indian@ontains a stationary source that accordingRéd s Ai r Mar ket s
Database emitted in 2012 either more than 16,000 tons0hSX0D12 or more than 2,600 tons of

SO and had an annual average emission rate of at least 0.45 poundspef @& million

British thermal units (Ibs SIMMBTU). As of March 2, 2015, this stationary source had not

met the specific requirements forbey f ann o un c e d SdeaficallyrteeCliityr e me nt .
Creek Generatingtation( A Cl i fty Cr e e ks)f S®@mR0L2, andhadbadh, 8 3 9
emissions rate df.767Ibs SO/MMBTU in 2012 Pursuant to the March 2, 20t6urtordered
scheduleEPA must designate the area surrounding the facility by July 2, 2016.

In its submissionindianarecommended that the area surround@gy Creek specifically the
entirety ofJeffersonCounty, be designated agtainment based on an assessment and
characerization of air quality from the facility and other nearby sources which may have a
potential impact in the area of analysis where maximum concentrations afé&€éxpected
This assessment and characterization was performed using air dispersion grexfekiare, i.e.,
AERMOD, analyzing actual emissians

Clifty Creek instakkdflue gas desulfurization in migd 0 1 3 . I ndi anads submitt
modeling using actual emissions from 2012 to 2014 estimated high concentrations miitSO

modeling wing emissions for the second half of this period, after installation of emission

controls, showed the area attaining the standard.

To assist states and other interested parties in their efforts to characterize air quality through air
dispersion modelig for sources that emit SEPAreleased itsnost recent version ofdraft
document NAARQRSdDeBBE®nati ons Model ing Technica
(Modeling TAD) in December 2013The modeling TAD recommends that areas be modeled

either with three complete years of actual emissions data or with an allowable emission rate

based on a federally enforceable emission limilterefore, modeling for only the lastzlyears

of the 20122014 period is not an appropriate means of evaluating air quality for the most recent
three years. In absence of any modeling of allowable emission levels, the evidence suggests that
concentrations over the fullyar period exceeded the NAAQAs a resultdter careful

review of the stateds assessment, EBAdpepmor t i ng
agree with the stateds recommendation for th
nonattainment

e

On the other hand, drebruary 5, 206, Indiana submitted a draft request for a revision to its
state i mplementation plan (SIP) to establish
purpose in submitting the dr&@iP revision requestas to begin the process of making the limits
federally enforceable and thus creditable for designations purposesndiidia also provided

EPA withmodelingthat EPA findsdemonstratethat these limits would provide for attainment

of the SQ NAAQS in the area of Clifty CreeKThe company must begaomplying with these

limits by April 19, 2016, whiclwill suffice for EPA to conclude that air quality as of the time of
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final promulgation of these designations will reflect compliance with the new emission limits.
addition,EPA has signe rulemaking notice proposing to approve these limits. EPA
anticipates that Indiana will submit a final request to incorporate these limits into that8P
about a monthand EPA anticipates completing its rulemaking on this request within the next
few months. If EPA has approved these limits into the SIP before it takes final action on the
designation for the Clifty Creek area, EPA anticipates designating the area
unclassifiabléattainment

Clifty Creekis located irthe center of Jefferson Countyhich is located on thgoutherrborder

of Indiana The facility is locatean the Ohio River on Clifty Creek just south of Clifty Falls

State Park Since Indiana recommended designation of the entirety of Jefferson County as
attainment, Figur& shows he entirety of Jefferson County as well as portions of neighboring

counties in Indiana and Kentuckyhis figure further showsaarby emitters of SOt he st at eod s
recommended area for the designgtemdEPAG s | ndesgnatian tbr the areadAs shown

in this figure, EPA intends to designate one township in Posey County, Marrs Township, as
nonattainment. As discussed below, if the pertinent limits for Clifty Creek become federally
enforceable in timely fashion, EPA anticipates designating a larggorpof Jefferson County

area as unclassifiable/attainment.

Figure5 EPAG6s i nt end eléfersbr Gourgynlradiaiaon ( s) f or
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